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(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately perform 
short-circuit and open-circuit inspection for 
electrodes which are arrayed at narrow electrode 
intervals by setting the width of electrodes on the 
liquid crystal panel substrate narrower than the 
electrode width in a display area. 
SOLUTION: This substrate 3 is a light-transmissive 
substrate for a liquid crystal panel, and equipped with 
electrodes 1 arranged in both the display area of the 
liquid crystal panel and a non-display area H outside 
it. The individual electrodes 1 are different in 
electrode width between the display area V and non- 
display area H. For example, the electrode width of 
the electrodes 1 in the non-display area H is set 
narrower than that of the electrodes 1 in the display 
area V. Even if inspection can not be carried out on 
condition that the intervals between the electrodes 1 
in the display area are narrower than the tip area of a 
probe 7 for inspection, a gap wider than the probe 7 

for inspection can be formed between the electrodes 1 in the non-display area H. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is the substrate for liquid 
crystal panels which is a substrate for 
liquid crystal panels used as the 
translucency substrate for a liquid crystal 
panel, has two or more electrodes 
arranged over the viewing area of a liquid 
crystal panel, and both the fields of the 
non-display field of the outside, and is 
characterized by each electrodes differing 
in electrode width of face between a 
viewing area and a non- display field. 
[Claim 2] It is the substrate for liquid 
crystal panels characterized by the 
electrode width of face in a non-display 
field being narrower than the electrode 
width of face in a viewing area in the 
substrate for liquid crystal panels 
according to claim 1. 
[Claim 3] Two or more electrodes which 
are the substrates for liquid crystal 
panels used as the translucency substrate 
for a liquid crystal panel, and have been 
arranged over the viewing area of a liquid 
crystal panel, and both the fields of the 
non-display field of the outside, It has the 
external electrode arranged in the 
outside of a viewing area, two or more 
above-mentioned electrodes It is the 
substrate for liquid crystal panels 
characterized by each electrodes differing 
in electrode width of face between a 



viewing area and a non -display field by 
being divided into the connection 
electrode group linked to the external 
electrode, and the connectionless 
electrode group which is not connected to 
the external electrode. 
[Claim 4] The substrate for liquid crystal 
panels characterized by the electrode 
width of face in a non- display field being 
wider than the electrode width of face in 
a viewing area about each electrode 
belonging to the above-mentioned 
connection electrode group in the 
substrate for liquid crystal panels 
according to claim 3 about each electrode 
which the electrode width of face in a 
non display field is narrower than the 
electrode width of face in a viewing area, 
and is contained in the above-mentioned 
connectionless electrode group. 
[Claim 5] It is the substrate for liquid 
crystal panels characterized by having 
the function which emits static electricity 
with which an external electrode is 
charged in the substrate for liquid crystal 
panels in the substrate for liquid crystal 
panels according to claim 3 or 4. 
[Claim 6] The interval between the 
electrodes and the above-mentioned 
external electrodes which belong to a 
connectionless electrode group in the 
substrate for liquid crystal panels 
according to claim 3 or 4 is a substrate for 
liquid crystal panels characterized by 
being narrower than the interval of each 
electrodes which adjoin each other 



JP09-318962 



mutually in the viewing area of a liquid 
crystal panel. 

[Claim 7] It is the manufacture method of 
the substrate for liquid crystal panels 
that it has the following and each 
electrode is characterized by electrode 
width of face differing between a viewing 
area and a non-display field. The 
electrode formation process which is the 
manufacture method for manufacturing 
the substrate for liquid crystal panels 
used as the translucency substrate for a 
liquid crystal panel, and forms two or 
more electrodes over the viewing area of a 
liquid crystal panel, and both the fields of 
the non-display field of the outside. The 
inspection process which inspects while 
contacting a checking terminal into the 
portion located in a non -display field 
among electrodes and moving the 
checking terminal by inter-electrode [ two 
or more ] further. v 
[Claim 8] It is the manufacture method of 
the substrate for liquid crystal panels 
characterized by the electrode width of 
face in a non-display field being narrower 
than the electrode width of face in a 
viewing area in the manufacture method 
of the substrate for liquid crystal panels 
according to claim 7. 
[Claim 9] The translucency substrate of 
the couple which counters mutually 
across a gap. Liquid crystal enclosed in 
the gap. It is liquid crystal equipment 
equipped with the above, and at least one 
side of the translucency substrates of the 



above-mentioned couple has two or more 
electrodes arranged over the viewing area 
of a liquid crystal panel, and both the 
fields of the non-display field of the 
outside, and each electrode is 
characterized by electrode width of face 
differing between a viewing area and a 
non-display field. 

[Claim 10] It is liquid crystal equipment 
characterized by the electrode width of 
face in a non- display field being narrower 
than the electrode width of face in a 
viewing area in liquid crystal equipment 
according to claim 9. 
[Claim 11] Electronic equipment 
characterized by having the control 
section which controls operation of liquid 
crystal equipment according to claim 9 or 
10, the power supply section which 
supplies power to the liquid crystal 
equipment, and its liquid crystal 
equipment. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to the 
substrate for liquid crystal panels with 
the electrode structure of a detailed pitch, 
and its manufacture method. Moreover, it 
is related with the liquid crystal 
equipment produced using the substrate 
for liquid crystal panels. Furthermore, it 
is related with the electronic equipment 
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constituted including the liquid crystal 

equipment. 

[0002] 

[Description of the Prior Art] In recent 
years, liquid crystal equipment is widely 
used as a display of portable electronic 
equipment, such as a portable telephone 
and an electronic notebook. This has the 
large place which depends on the 
property of the low power which liquid 
crystal equipment has. Although liquid 
crystal equipments with comparatively 
little display capacity, such as a character 
and a segment, were used in many cases 
for such a use until now, a nearby display 
capacity many has been calculated more 
often from liquid crystal equipment with 
the increase in memory space, 
improvement in data transmission 
technology, etc. For this reason, much 
liquid crystal equipments of the 
dot-matrix type whose mass display 
including the graphic is attained have 
also come to be used. 
[0003] In the manufacture course of such 
dot-matrix type liquid crystal equipment, 
it is indispensable on quality control that 
inspect the short circuit or open circuit of 
display electrodes in a proper stage, and 
that it is an excellent article pours the 
guaranteed substrate parts in 
manufacture process by the inspection. 
The following methods are indicated by 
the former, for example, JP, 59 -04 2583, A, 
as the short circuit of such a display 
electrode, and the inspection method of 



an open circuit. That is, on the occasion of 
electrode inspection of a 
transparent-electrode pattern, voltage, 
for example, direct current voltage, was 
impressed to the transparent-electrode 
pattern, the clock short hand further 
called probe on the surface of a 
transparent electrode was contacted, and 
the short circuit and the open circuit were 
electrically detected by detecting the 
voltage which is made to move the probe 
by constant speed further, and is built 
over each electrode. 
[0004] If it explains more concretely, as 
shown in drawing 10 as 1st conventional 
example When the terminal 51 for taking 
an external circuit and connection, i.e., 
the terminal for external connection, has 
been independent of the external 
electrode 52 electrically On [ of two or 
more electrodes 53 ] one, the checking 
probe 54 is contacted, voltage, for 
example, direct current voltage, is 
impressed, and still more nearly another 
checking probe 56 also at the electrode 
edge by the side of the terminal 51 on this 
electrode 53 and reverse is contacted. 
And the change of potential is inspected 
between a probe 54 and a probe 56. On 
the other hand, another checking probe 
57 is contacted also to the next electrode 
53, and the change of potential is 
inspected between a probe 56 and a probe 
57. 

[0005] If it is made to move by 

inter- electrode [ two or more ], contacting 
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a probe 54 and a probe 56 to the same 
electrode as Arrow A shows and voltage is 
read with a probe 54 at the time of the 
movement, the change of potential as 
shown in drawing 11 will be detected. 
That is, the voltage which a probe 54 
detects is a high voltage Vh. Sometimes 
in an electrode 53, there will be no open 
circuit electric between a probe 54 and a 
probe 56. That is, an open circuit of an 
electrode is detectable with a probe 54 
and a probe 56. 

[0006] On the other hand, if it is made to 
move by inter -electrode [ two or more ], 
contacting a probe 56 and a probe 57 to 
an adjacent electrode as Arrow A shows 
and voltage is read with a probe 57 at the 
time of the movement, the existence of 
the short circuit between the adjacent 
electrode 53 and 53 is detectable. That is, 
the voltage which will be detected by the 
probe 57 if there is no short circuit in 
inter electrode [ those ] is always 0 (zero), 
and voltage will be detected if 
inter-electrode [ those ] has a short circuit. 
That is, an inter-electrode short circuit is 
detectable with a probe 56 and a probe 57. 
And an open circuit and the 
inter electrode short circuit of an 
electrode were inspected as mentioned 
above, and it had sent to the following 
process by using a normal polar-zone 
article as an excellent article. 
[0007] Next, the method as shown in 
drawing 12 is learned as 2nd 
conventional example. An electrode 53 



connects this conventional method to the 
external electrode 52 intentionally every 
other piece. When having connected too 
hastily, it is the method used, and the 
checking probe 54 is contacted to the 
external electrode 52. Namely, voltage, 
For example, impress direct current 
voltage and another checking probe 56 is 
contacted to the external end-connection 
child 51 at the electrode edge of an 
opposite side like the case of drawing 10 . 
Furthermore, the probe 56 is moved by 
inter-electrode [ two or more ] like Arrow 
A, with the probe 56, the potential 
difference is detected and an 
inter- electrode short circuit and an open 
circuit of an electrode are detected based 
on the potential difference. 
[0008] When two or more electrodes 53 
are normal, as it is shown in drawing 13 , 
it is a high voltage Vh. Low battery VI It 
appears by turns regularly. Moreover, 
when the external electrode 52 and the 
short-circuited electrode 53 have an open 
circuit, as it is shown in drawing 14 , it is 
a high voltage Vh. In the case of the place 
of the electrode which should become, 
and drawing 14 , the voltage peak of the 
place of the electrode number 3 is missing, 
Moreover, when a short circuit is between 
the adjacent electrode 53 and 53, as it is 
shown in drawing 15 , it is a high voltage 
Vh. It is detected continuously. Thus, 
with this operation gestalt, since the 
existence of voltage impression 
interchanges every one electrode, an open 
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circuit and the inter- electrode short 
circuit of the electrode fundamentally 
connected with the external electrode too 
hastily by carrying out scanning 
movement of the one probe are detectable. 
[0009] 

[Problem (s) to be Solved by the 
Invention] By the way, about making 
small the cross section at the nose of cam 
of a checking probe, it is limited from 
machine precision -restrictions. Moreover, 
if it sees microscopically the nose of cam 
of the probe and the electrode of a liquid 
crystal panel will carry out field contact. 
When the gap inter-electrode in any case 
became small by the above-mentioned 
conventional inspection method those 
results, there was a problem of contacting 
ranging over both electrodes which the 
nose of cam of a probe adjoins. What has 
a short circuit even if it will be in the 
state where the probe 56 and the probe 
57 flowed mutually ranging over one 
electrode 53 in the conventional example 
of drawing 10 in the state where it will 
have been independent as electrically 
[ all electrodes ] as an external electrode 
if this problem arises, therefore voltage 
was always built over the probe 57 and 
there is no short circuit in inter-electrode 
as a result, and an incorrect judging are 
carried out, and an exact judgment 
becomes impossible. 
[0010] Moreover, when the surface of 
action of a probe 56 is larger than the gap 
of an electrode where two or more 



electrodes 53 adjoin each other similarly 
in the conventional example of drawing 
12 in the state of flowing in the external 
electrode 52 every other piece, the high 
voltage is always built over the probe 56, 
and an exact judgment becomes 
impossible in it. Moreover, if it is original, 
it is a low battery VI. It is a high voltage 
Vh to a place. If the surface of action of a 
probe 56 is large the place judged as 
inter -electrode having a short circuit with 
appearing, it is the low battery VI 
required for this shunt detection. There is 
a possibility that it may become 
impossible to detect it even if it becomes 
impossible to secure the field itself and 
there is actually a short circuit. 
[0011] Therefore, the interval 
inter-electrode with about 250 
micrometers in a pitch inter-electrode in 
the ability to inspect by the conventional 
inspection method shown in drawing 10 
and drawing 12 was [ about 20 
micrometers ] a limitation. However, the 
level required of liquid crystal equipment 
becomes still narrower than such 
threshold value, for example, as for the 
inter-electrode pitch, about 10 
micrometers is actually examined by 
about 180 micrometers in recent years, as 
for the inter-electrode gap. 
[0012] this invention aims at enabling it 
to conduct short circuit and open -circuit 
inspection correctly to two or more 
electrodes arranged in the narrow 
inter -electrode gap by accomplishing in 
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view of the above-mentioned trouble, and 
improving the configuration of an 
electrode. Moreover, this invention aims 
at raising the quality of liquid crystal 
equipment which has two or more 
electrodes arranged in the narrow 
inter -electrode pitch and the narrow 
inter -electrode gap. Moreover, it aims at 
being stabilized and enabling it to 
manufacture the electronic equipment in 
which display capacity has small liquid 
crystal equipment greatly by upgrading 
of such liquid crystal equipment. 
[0013] 

[Means for Solving the Problem] The 
substrate for liquid crystal panels 
concerning this invention has two or 
more electrodes arranged over the 
viewing area of a liquid crystal panel, and 
both the fields of the non- display field of 
the outside, and each electrode is 
characterized by electrode width of face 
differing between a viewing area and a 
non-display field. 

[0014] According to this substrate for 
liquid crystal panels, the electrode width 
of face in a non-display field can be set up 
more narrowly than the electrode width 
of face in a viewing area. Thus, if it is 
made to inspect by contacting a checking 
probe into a portion with the narrow 
width of face which exists in a 
non-display field among each electrode in 
case a short circuit, an open circuit, etc. 
are inspected about two or more 
electrodes which carried out a size setup 



Even when the inter -electrode gap of two 
or more electrodes temporarily arranged 
in the viewing area is narrow, a latus gap 
can be secured to inter-electrode [ which 
adjoins each other in a non -display field ], 
it can prevent contacting therefore 
ranging over inter-electrode [ which a 
checking probe adjoins ], and, so, exact 
inspection can be conducted. 
[0015] An external electrode can be 
formed in the outside of a viewing area 
about the substrate for liquid crystal 
panels concerning the above-mentioned 
this invention. And two or more 
electrodes formed on the substrate for 
liquid crystal panels can be divided into 
two electrode counties of the connection 
electrode group linked to the external 
electrode, and the connectionless 
electrode group which is not connected to 
the external electrode. 
[0016] Even when two or more 
inter-electrode gaps temporarily 
arranged in the viewing area by being 
able to set up more narrowly than the 
electrode width of face in a viewing area 
the electrode width of face in a 
non -display field, and carrying out it like 
this also about this substrate for liquid 
crystal panels are narrow, in a 
non- display field, a latus gap can be 
secured to inter -electrode [ adjacent ], 
consequently exact inspection can be 
conducted, moreover — if one checking 
probe is contacted to an external 
electrode, one another checking probe is 
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contacted at the edge of two or more 
electrodes in this substrate for liquid 
crystal panels and scanning movement of 
the probe is further carried out by 
inter-electrode [ each ] - them - even if 
few -- two probes - an open circuit of an 
electrode - and - simplistic ■- both ■■ it 
can inspect 

[0017] By the way if electrode width of 
face in a non-display field is made 
narrower than the electrode width of face 
in a viewing area about all electrodes, the 
thickness nonuniformity of a liquid 
crystal layer arises into the portion of 
which electrode width of face consisted 
narrowly, and a possibility that color 
nonuniformity may occur in the viewing 
area of liquid crystal equipment under 
the influence of the thickness 
nonuniformity can be considered. In 
order to solve this problem, while making 
electrode width of face in a non-display 
field narrower than the electrode width of 
face in a viewing area about each 
electrode belonging to the 
above-mentioned connection electrode 
group in the above-mentioned substrate 
for liquid crystal panels in which the 
external electrode was formed, about 
each electrode contained in the 
above-mentioned connectionless electrode 
group, electrode width of face in a 
non -display field can be made larger than 
the electrode width of face in a viewing 
area. Generating of the color 
nonuniformity which the thickness 



nonuniformity of a liquid crystal layer is 
lost since the monopoly area of an 
electrode will become uniform, if it 
carries out like this, consequently 
originates in the thickness nonuniformity 
of a liquid crystal layer can be prevented. 
[0018] In case the above-mentioned 
external electrode inspects an electrode 
using a probe, it acts as a common 
electrode for two or more electrodes and 
two or more electrodes connected 
especially to the external electrode, so 
that clearly from the above explanation. 
Furthermore, the external electrode is 
also utilizable as an electrode for the cure 
against static electricity. That is, static 
electricity can be discharged to the 
exterior by passing to the exterior or 
making the static electricity static 
electricity charged in the substrate for 
liquid crystal panels discharge between 
an external electrode and the electrode 
for a display through the external 
electrode. 

[0019] Thus, when using an external 
electrode as an object for the static 
electricity cure, it is desirable to set up 
more narrowly than the interval of each 
electrodes for a display which adjoin each 
other mutually in the viewing area of a 
liquid crystal panel the interval between 
the electrode for a display which does not 
connect with an external electrode, and 
its external electrode. If it carries out like 
this, static electricity can be made to 
discharge certainly between the electrode 
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for a display, and an external electrode. 
[0020] Next, the manufacture method of 
the substrate for liquid crystal panels 
concerning this invention (l) The 
electrode formation process which forms 
two or more electrodes over the viewing 
area of a liquid crystal panel, and both 
the fields of the non -display field of the 
outside, (2) A checking terminal is 
contacted into the portion located in a 
non- display field among electrodes, and it 
has the inspection process which inspects 
while moving the checking terminal by 
inter -electrode [ two or more ] further, 
and is characterized by each electrodes 
differing in electrode width of face 
between a viewing area and a non- display 
field. 

[0021] Also in this manufacture method, 
even when two or more inter -electrode 
gaps temporarily arranged in the viewing 
area by being able to set up more 
narrowly than the electrode width of face 
in a viewing area the electrode width of 
face in a non- display field, and carrying 
out it like this are narrow, in a 
non-display field, a latus gap can be 
secured to inter-electrode [ adjacent ], 
consequently exact inspection can be 
conducted. 

[0022] Next, the liquid crystal equipment 
concerning this invention has the 
translucency substrate of the couple 
which counters mutually across a gap, 
and the liquid crystal enclosed in the gap. 
And at least one side of the translucency 



substrates of the above-mentioned couple 
has two or more electrodes arranged over 
the viewing area of a liquid crystal panel, 
and both the fields of the non-display 
field of the outside, and each electrodes of 
them differ in electrode width of face 
between the viewing area and the 
non -display field. Also in this liquid 
crystal equipment, electrode width of face 
in a non -display field can be made 
narrower than the electrode width of face 
in a viewing area, since electrode 
inspection of the small electrode pattern 
of an inter- electrode pitch was attained 
with this liquid crystal equipment — 
small and mass liquid crystal equipment 
- the yield - it can manufacture now 
highly 

[0023] Next, the electronic equipment 
concerning this invention has the control 
section which controls operation of the 
power supply section which supplies 
power to above liquid crystal equipment 
and its liquid crystal equipment, and its 
liquid crystal equipment. Specifically, 
above liquid crystal equipment can be 
used as the visible information -display 
section for a portable telephone, an 
electronic notebook, a video camera, and 
other various electronic equipment. Since 
it is exact even when the inter -electrode 
pitch and an inter-electrode gap are 
narrow, and a reliable open circuit and 
reliable shunt evaluation are undergone 
about two or more electrodes for a display 
contained in the liquid crystal panel of 
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this liquid crystal equipment, there is no 
fear of faulty liquid crystal equipment 
being made a mistake in and built into 
the interior of electronic equipment. 
Moreover, even if small, it is stabilized 
and portable electronic equipment with a 
big display capacity can be manufactured. 
[0024] 

[Embodiments of the Invention] 
(The 1st operation gestalt) If the 
manufacture method of the substrate for 
liquid crystal panels concerning this 
invention is explained briefly first, in 
drawing 5 , the ITO (Indium Tin 
Oxide indium stannic- acid ghost) film of 
about 10*20 ohm/sq will be formed as a 
transparent-electrode film by the spatter 
on each of the sod a glass substrate 
prepared at least two pieces (Step Si, 
Step S2). Then, the transparent electrode 
1 of the shape of a stripe as shown in a 
predetermined configuration, for example, 
drawing 1 , by the FOTORISO method 
about each glass substrate is formed 
(Step S3, step S4). Usually, the 
transparent electrode 1 for liquid crystal 
panel plurality (for example, the number 
for three pieces) is formed in one glass 
substrate. Although drawing 1 shows 
only the electrode pattern about one glass 
substrate, the same electrode pattern is 
formed also to another glass substrate. 
The substrate for liquid crystal panels 
(sign 3 of drawing 1 ) which becomes the 
origin of the transparent substrate (signs 
2a and 2b of drawing 7 ) used in order to 



insert liquid crystal in a liquid crystal 
panel according to an old process is 
created. 

[0025] Then, it inspects whether there 
are an open circuit and a short circuit 
about two or more electrodes 1 formed on 
the substrate for liquid crystal panels, i.e., 
a transparent electrode, (Step S5, Step 
S6). And the defective with an open 
circuit or a short circuit is eliminated, 
and orientation processing is performed 
to those excellent articles that are not 
(Step S7, Step S8). Specifically, an 
orientation film is formed on the 
electrode side of each substrate for liquid 
crystal panels, and rubbing processing is 
performed further. 

[0026] Then, two substrates for liquid 
crystal panels are attached on both sides 
of a sealant, and a panel frame base 
material is formed (step S9). The 
electrode field for three liquid crystal 
panels is included in this panel frame 
base material. Subsequently, in order to 
expose the liquid crystal inlet of a panel 
frame base material outside, liquid 
crystal is poured in for a panel frame 
base material from the so-called cutting 
and liquid crystal inlet which took a 
break the 1st order (Step S10), and was 
exposed by this, and the liquid crystal 
inlet is closed by the encapsulant after 
that (Step Sll). Thereby, liquid crystal is 
enclosed in the liquid crystal panel field 
for three pieces contained in a panel 
frame base material. 
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[0027] Then, a secondary break is given 
to the panel frame base material with 
which liquid crystal is enclosed, and it 
divides three liquid crystal panels into 
one piece at a time (Step Si 2). In this way, 
it inspects whether predetermined driver 
voltage is impressed to each electrode of 
each formed liquid crystal panel, the 
liquid crystal panel is indicated by 
lighting, and lighting is performed 
normally (Step S13). And if lighting is 
unusual, the liquid crystal panel will be 
eliminated as a defective, if lighting is 
normal, it will equip with IC for a drive in 
Step S14, and liquid crystal equipment 
will be completed. 

[0028] Drawing 1 shows the substrate 3 
for liquid crystal panels created after 
ending Step S3 or step S4 of drawing 5 . 
On this substrate 3 for liquid crystal 
panels, the transparent electrode 1 of the 
number for three liquid crystal panels is 
formed- The field shown with Sign P is a 
field for one liquid crystal panel, and it is 
the field where the field shown with Sign 
V turns into a viewing area in each liquid 
crystal panel. About this substrate 3 for 
liquid crystal panels, the annular 
external electrode 4 is formed in the 
periphery portion of a substrate, and 
terminal la for external connection is 
formed in the edge near the external 
electrode 4 among each electrode 1. Each 
electrode 1 is connected to IC for a drive 
through such terminal la for external 
connection. 



[0029] Two or more electrodes 1 are 
divided into the connectionless electrode 
group b which is not connected to the 
connection electrode group a linked to the 
external electrode 4, and the external 
electrode 4, and those electrodes are 
arranged by turns. The interval D 1 
between the noses of cam of each 
electrode 1 and the external electrodes 4 
belonging to the connectionless electrode 
group b is set up more narrowly than the 
electrode 1 which adjoins each other 
mutually in a viewing area V, and the 
interval D2 between one. Moreover, each 
electrode 1 is arranged over a viewing 
area V and both the fields of the 
non-display field H of the outside. And 
the electrode width of face of the portion 
which belongs to the non- display field H 
among each electrode 1 is set up more 
narrowly than the electrode width of face 
of the portion belonging to a viewing area 
V as illustration. 

[0030] When conducting electrode 
inspection in Step S5 of drawing 5 . or S6 
about the substrate 3 for liquid crystal 
panels formed as mentioned above, the 
checking probe 6 is contacted to the 
external electrode 4 of the periphery 
section, and other checking probes 7 are 
contacted to electrode section with the 
still narrower width of face belonging to 
the non-display field H. And voltage is 
impressed to each electrode 1, a probe 7 is 
further moved by constant speed like 
Arrow A, and each electrode 1 is scanned. 
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The potential difference produced in each 
electrode 1 is detected through a probe 7 
during this scan, and the short circuit 
and open circuit about each electrode 1 
are inspected based on this. 
[0031] With this operation gestalt, as 
mentioned above, since electrode width of 
face of the electrode contained in the 
non-display field H, i.e., the electrode 
scanned by the probe 7, was made 
narrower than the electrode width of face 
of the electrode contained in a viewing 
area V It compares with the conventional 
example (dashed line) which set the 
electrode width of face for the Banking 
Inspection Department as the same value 
as the electrode width of face in a viewing 
area V as shown in drawing 2 even when 
the inter electrode interval in a viewing 
area V was narrow, and is a low battery 
VI. A field is widely securable. 
Consequently, even when the electrode in 
a viewing area V is formed in a detailed 
pitch pattern, exact inspection can be 
conducted to those electrodes. 
[0032] (The 2nd operation gestalt) The 
important section of other operation 
gestalten of the substrate for liquid 
crystal panels is shown in drawing 3 . 
The point that this operation gestalt 
differs from the previous operation 
gestalt shown in drawing 1 is having 
made electrode width of face in the 
non display field H narrower than the 
electrode width of face in a viewing area V, 
and having, made electrode width of face 



in the non- display field H larger than the 
electrode width of face in a viewing area 
V about the electrode 1 belonging to the 
connectionless electrode group b on the 
other hand about the electrode 1 
belonging to the connection electrode 
group a. Also in this operation gestalt, by 
contacting a checking probe to the 
electrode section in the non-display field 
H, and scanning each electrode section 
with the probe further, an inspection 
wave like drawing 2 can be acquired and, 
so, electrode inspection of the ** pitch 
pattern which was not made is attained 
by the conventional inspection. 
[0033] by the way with the liquid crystal 
equipment in STN (Super Twisted 
Nematic) mode Since the thickness of a 
transparent electrode is 500-2000A and 
this is far larger than 300A of limits of 
the irregularity for which a substrate is 
asked, When it is easy to generate 
nonuniformity in liquid crystal layer 
thickness between the 
transparent-electrode section and the 
non-transparent-electrode section and 
such thickness nonuniformity occurs, a 
possibility that color nonuniformity may 
occur is in the viewing area of liquid 
crystal equipment. On the other hand, a 
configuration with which a latus 
configuration gears the electrode section 
in the inspection field H, i.e., a 
non -display field, by turns rather than a 
configuration and it narrower than the 
electrode width of face in a viewing area V, 
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then the monopoly area of the 
transparent electrode in the non-display 
field H can he made to increase like 
drawing 3 , consequently generating of 
the color nonuniformity within the 
viewing area of the liquid crystal 
equipment by the thickness 
nonuniformity of a liquid crystal layer 
can be prevented. 

[0034] (The 3rd operation gestalt) With 
the operation gestalt shown in drawing 4 , 
an external electrode was not prepared 
throughout the periphery section of the 
substrate 13 for liquid crystalpanels, and 
the external electrode 14 is formed in one 
of them. In addition, since it will be lost 
also with the operation gestalt of drawing 
1 that the nose of cam of a transparent 
electrode 1 is exposed to the exterior from 
the substrate end face 9 when liquid 
crystal equipment is completed if pattern 
arrangement of the transparent electrode 
1 is carried out so that the amount of [ of 
a transparent electrode 1 ] checking 
terminal area may not start the substrate 
end face 9 of liquid crystal equipment 
although it is the same, short circuit 
prevention of a transparent electrode 1 
can be secured, and liquid crystal 
equipment with still more sufficient color 
nonuniformity level can be offered. 
[0035] (The 4th operation gestalt) 
Drawing 6 shows 1 operation gestalt of 
the liquid crystal equipment concerning 
this invention. This liquid crystal 
equipment 10 is obtained after ending the 



mounting process of IC for a drive of Step 
S14 in the manufacture method shown in 
drawing 5 . The liquid crystal equipment 
10 shown here has the transparent 
substrates 2a and 2b of the couple which 
counters mutually. On the other hand, 
transparent substrate 2b is obtained by 
[ of these transparent substrates] cutting 
the substrate 3 for liquid crystal panels 
shown in drawing 1 . Transparent 
substrate 2a of another side is obtained 
by cutting the substrate 3 for liquid 
crystal panels, and another substrate for 
liquid crystal panels produced similarly, 
although it cannot obtain from the 
substrate 3 for liquid crystal panels 
shown in drawing 1 . 
[0036] It returns to drawing 6 , and the 
stripe-like transparent electrode 1 is 
formed in the front face of transparent 
substrate 2b as drawing 1 explained. 
Moreover, the stripe -like transparent 
electrode 11 is similarly formed in the 
front face of another transparent 
substrate 2a. These transparent 
electrodes 1 and 11 intersect 
perpendicularly mutually, when the 
transparent substrates 2a and 2b of a 
couple are combined. And the point 
intersecting perpendicularly constitutes 
the pixel for a liquid crystal display. And 
when the pixel arranges more than one in 
the shape of a matrix, a viewing area V is 
formed. 

[0037] As shown in drawing 7 , 
transparent substrate 2a and 
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transparent substrate 2b are mutually 
pasted up by the sealant 12, and the 
orientation film 16 is formed in the 
electrode forming face of each substrates 
2a and 2b, and liquid crystal L is enclosed 
in the gap between both the transparent 
substrates 2a and 2b, and the so-called 
cell gap. Moreover, polarizing plates 17 
and 17 are stuck on the outside front face 
of each transparent substrates 2a and 2b 
if needed. 

[0038] In drawing 6 , TCP (Tape Carrier 
Package: tape career package) 18 and 18 
is connected conductively to terminal 11a 
for external connection of the transparent 
electrode 11 formed on terminal lfor 
external connection a of the transparent 
electrode 1 formed on transparent 
substrate 2b, and another transparent 
substrate 2a by the cement of ACF 
(Anisotropic Conductive Film^anisotropy 
electric conduction film) and others. Such 
TCP18 is formed by using the technology 
of TAB (Tape Automated Bonding^tape 
automation mounting) and mounting 
IC21 for a drive on the front face of FPC 
(Flexible Printed Circuit : flexible printed 
circuit board) 19 in which the circuit 
pattern was formed. IC21 for a drive 
impresses voltage to each transparent 
electrodes 1 and 11 according to the drive 
method of a passive matrix, and displays 
the visible image of hope in a viewing 
area V. 

[0039] In each transparent substrates 2a 
and 2b of this liquid crystal equipment 10, 



the electrode width of face of the 
electrode section contained in the 
non- display field H of the outside of a 
viewing area V differs from the electrode 
width of face of the electrode section in a 
viewing area V, as drawing 1 , drawing 3 , 
or drawing 4 showed. 
[0040] (The 5th operation gestalt) 
Drawing 8 shows 1 operation gestalt of 
the electronic equipment concerning this 
invention. This operation gestalt is an 
operation gestalt at the time of using the 
liquid crystal equipment concerning this 
invention as a display of the electronic 
notebook as electronic equipment. This 
electronic notebook has a case 24 and the 
liquid crystal equipment 10 shown in 
drawing 6 , the transparent touch panel 
22 placed on the liquid crystal equipment 
10, and PCB (Printed Circuit Board : 
printed circuit board)23 are contained in 
this case 24. The upper surface of a case 
24 is opening 24a, and the viewing area V 
of liquid crystal equipment 10 is exposed 
to the exterior through the opening 24a. 
Moreover, in order to open and close this 
opening 24a, the plate -like covering 26 is 
formed in a case 24 free [ rotation ]. * - 
[0041] The transparent touch panel 22 is 
equipment widely known as a data entry 
unit, and while performing the proper 
display to liquid crystal equipment 10, it 
can input various kinds of data by using 
the input instrument of pen 28 and 
others, pressing the proper place of the 
transparent touch panel 22, or entering a 
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character etc. in the predetermined place 
of the transparent touch panel 22 using 
the pen 28. 

[0042] On PCB23, the control circuit 27 
shown in drawing 9 is carried. This 
control circuit 27 has the position 
detector 33 which calculates the 
coordinate position pressed with the pen 
28 based on the output signal of CPU 
(central processing unit)29 which 
performs various kinds of operations, the 
main memory 31 which stored the 
program for realizing the function as an 
electronic notebook, the graphic display 
circuit 32 which sends the driving signal 
for graphic display to liquid crystal 
equipment 10, and the transparent touch 
panel 22. A power supply section 34 is 
arranged in the proper place within the 
case 24 of drawing 8 , and supplies power 
to a control circuit 27, liquid crystal 
equipment 10, and the transparent touch 
panel 22 at least. 
[0043] (Other operation gestalten) 
although this invention was explained 
above using the desirable operation 
gestalt, this invention is not limited to 
the operation gestalt, within the limits of 
invention indicated to the claim, is boiled 
variously and can be changed 
[0044] For example, although having 
considered the substrate for liquid crystal 
panels according to claim 1 the electrode 
for three liquid crystal panels was formed 
on the substrate with the operation 
gestalt of drawing 1 , the number of 



electrodes is not restricted to this, but can 
also be considered as a part for a part for 
the number of a fewer liquid crystal panel, 
and the number of more liquid crystal 
panels. It is not necessary to necessarily 
form the external electrode 4. 
[0045] moreover, considering the 
manufacture method of the substrate for 
liquid crystal panels according to claim 7, 
the operation gestalt shown in drawing 5 
is a mere example of the manufacture 
method, and the process before and 
behind an electrode inspection process 
(Step S5, Step S6) can be changed to 
various if needed 

[0046] Moreover, considering liquid 
crystal equipment according to claim 9, 
the operation gestalt shown in drawing 6 
is a mere example of the liquid crystal 
equipment, and the drive method of 
liquid crystal, the mounting method of IC 
for a drive, etc. can adopt various 
methods if needed. Although the passive 
matrix was considered as the drive 
method by drawing 6 and the TAB 
mounting method was considered as a 
mounting method of I C by it, it can 
replace with these and the drive method 
of an active matrix, the mounting method 
of a COG (Chip On Glass) method, etc. 
can also be adopted. In addition, a COG 
method is the mounting method of a 
method of carrying FPC etc. directly on 
the glass substrate of a liquid crystal 
panel through IC chip. 
[0047] Moreover, of course, this invention 
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is applicable, although having considered 
electronic equipment according to claim 
11 it considered applying this invention 
to an electronic notebook with the 
operation gestalt of drawing 8 to portable 
telephone, a video camera, and other 
various electronic equipment in addition 
to this. 
[0048] 

[Effect of the Invention] According to the 
manufacture method of the substrate for 
liquid crystal panels according to claim 1, 
and the substrate for liquid crystal 
panels according to claim 7, liquid crystal 
equipment according to claim 9, and 
electronic equipment according to claim 
11 The electrode width of face in a 
non -display field can be set up more 
narrowly than the electrode width of face 
in a viewing area. Thus, if it is made to 
inspect by contacting a checking probe 
into a portion with the narrow width of 
face which exists in a non- display field 
among each electrode in case a short 
circuit, an open circuit, etc. are inspected 
about two or more electrodes which 
carried out a size setup Even when the 
inter -electrode gap of two or more 
electrodes temporarily arranged in the 
viewing area is narrow, a latus gap can be 
secured to inter-electrode [ which adjoins 
each other in a non - display field ], it can 
prevent contacting therefore ranging over 
inter -electrode [ which a checking probe 
adjoins ], and, so, exact inspection can be 
conducted. That is, even if the electrode 



in a viewing area becomes a ** pitch and 
****** t always exact inspection can be 
conducted. 

[0049] According to the substrate for 
liquid crystal panels according to claim 3, 
both an open circuit of an electrode and a 
short circuit can be simultaneously 
inspected with a few number of checking 
probes by using an external electrode as a 
common electrode. Moreover, an external 
electrode can be made to serve a double 
purpose as an electrode for removing 
static electricity from the substrate for 
liquid crystal panels. 
[0050] According to the substrate for 
liquid crystal panels according to claim 4, 
it can prevent that color nonuniformity 
occurs by the content of a visible image 
display of liquid crystal equipment by 
preventing that thickness nonuniformity 
arises in a liquid crystal layer. 
[0051] According to the substrate for 
liquid crystal panels according to claim 6, 
since the interval between an external 
electrode and the electrode for a display 
was made narrower than the interval of 
the electrodes for a display, it becomes 
easy to discharge static electricity 
between an external electrode and the 
electrode for a display, and, therefore, the 
destaticization function using the 
external electrode can be performed more 
certainly. 
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[Brief Description of the Drawings] 
[Drawing lj It is the plan showing 1 
operation gestalt of the substrate for 
liquid crystal panels concerning this 
invention, and 1 operation gestalt of the 
manufacture method of the substrate for 
liquid crystal panels. 
[Drawing 2l It is the graph which 
compares and shows the electrode 
inspection result in the manufacture 
method of this invention, and the 
electrode inspection result in the 
conventional manufacture method. 
[Drawing 3] It is the plan showing the 
important section of other operation 
gestalten of the substrate for liquid 
crystal panels concerning this invention, 
[Drawing 4] It is the plan showing the 
operation gestalt of further others of the 
substrate for liquid crystal panels 
concerning this invention. 
[Drawing 5] It is process drawing 
showing 1 operation gestalt of the 
manufacture method of liquid crystal 
equipment including the manufacture 
method of the substrate for liquid crystal 
panels concerning this invention. 
[Drawing 6] It is the plan fracturing and 
showing a part of 1 operation gestalt of 
the liquid crystal equipment concerning 
this invention. 

[Drawing 7l It is the cross section 
showing the cross- section structure of the 
liquid crystal equipment of drawing 6 . 
[Drawing 81 It is the perspective diagram 
showing 1 operation gestalt of the 



electronic equipment concerning this 
invention. 

[Drawing 9l It is the circuit block 
diagram showing an example of the 
electric control system of the electronic 
equipment of drawing 8 . 
[Drawing 10] It is the plan showing an 
example of the electrode disposition of the 
conventional substrate for liquid crystal 
panels, and an example of the 
conventional electrode inspection method. 
[Drawing 111 It is the graph which shows 
the inspection result of the inspection 
method of drawing 10 . 
[Drawing 12] It is the plan showing other 
examples of the electrode disposition of 
the conventional substrate for liquid 
crystal panels, and other examples of the 
conventional electrode inspection method. 
[Drawing 13] It is the graph which shows 
an example of the inspection result by the 
inspection method of drawing 12 . 
[Drawing 14] It is the graph which shows 
other examples of the inspection result by 
the inspection method of drawing 12 . 
[Drawing 15] It is the graph which shows 
an example of further others of the 
inspection result by the inspection 
method of drawing 12 . 
[Description of Notations] 
1 Transparent Electrode 
la The terminal for external connection 
2a, 2b Transparent substrate 

3 Substrate for Liquid Crystal Panels 

4 External Electrode 

6 Seven Checking probe 
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9 Substrate End Face 

10 Liquid Crystal Equipment 

11 Transparent Electrode 

11a The terminal for external connection 

12 Sealant 

13 Substrate for Liquid Crystal Panels 

14 External Electrode 

16 Orientation Film 

17 Polarizing Plate 

18 TCP 

21 IC for Drive 

22 Transparent Touch Panel 

H Non- display field 

L Liquid crystal 

V Viewing area 
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[Procedure amendment l] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] Claim. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[Claim(s)] 

[Claim l] In the substrate for liquid 
crystal panels 

It is the substrate for liquid crystal 
panels which has two or more electrodes 
arranged over a viewing area and the 
non-display field on the outside of the 
aforementioned viewing area, and is 
characterized by the width of face of the 
aforementioned electrode differing in the 
aforementioned viewing area and the 
aforementioned non-display field. 
[Claim 2] In the substrate for liquid 
crystal panels according to claim 1 
The width of face of the aforementioned 
electrode in the aforementioned viewing 
area is a substrate for liquid crystal 
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panels characterized by being narrower 
than the width of face of the 
aforementioned electrode in the 
aforementioned non-display field. 
[Claim 3] In the substrate for liquid 
crystal panels according to claim 1 
It has an external electrode on the 
outside of the aforementioned viewing 
area. 

The aforementioned electrode is a 
substrate for liquid crystal panels 
characterized by belonging to the 
connectionless electrode group which is 
not connected to the connection electrode 
group linked to the aforementioned 
external electrode, and the 
aforementioned external electrode. 
[Claim 4] In the substrate for liquid 
crystal panels according to claim 3 
The aforementioned electrode belonging 
to the aforementioned connection 
electrode group has the width of face of 
the aforementioned electrode in the 
aforementioned non- display field 
narrower than the width of face of the 
aforementioned electrode in the 
aforementioned viewing area. 
The aforementioned electrode belonging 
to the aforementioned connectionless 
electrode group is a substrate for liquid 
crystal panels characterized by the width 
of face of the aforementioned electrode in 
the aforementioned non-display field 
being wider than the width of face of the 
aforementioned electrode in the 
aforementioned viewing area. 



[Claim 5] In the substrate for liquid 
crystal panels according to claim 2 
It is the substrate for liquid crystal 
panels which has an external electrode on 
the outside of the aforementioned 
viewing area, and is characterized by the 
aforementioned electrode having the 
connectionless electrode group which is 
not connected to the connection electrode 
group linked to the aforementioned 
external electrode, and the 
aforementioned external electrode. 
[Claim 6] It is the substrate for liquid 
crystal panels characterized by having 
the function in which the aforementioned 
external electrode emits static electricity 
in the substrate for liquid crystal panels 
according to claim 3 to 5. 
[Claim 7] The interval of the 
aforementioned electrode and the 
aforementioned external electrode which 
belong to the aforementioned 
connectionless electrode group in the 
substrate for liquid crystal panels 
according to claim 3 to 6 is a substrate for 
liquid crystal panels characterized by 
being narrower than the interval of the 
aforementioned electrodes which adjoin 
each other in the aforementioned viewing 
area. 

[Claim 8] It is the manufacture method of 
the liquid crystal panel which has the 
electrode formation process which forms 
two or more electrodes in the 
manufacture method of the substrate for 
liquid crystal panels over a viewing area 
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and the non- display field on the outside of 
the aforementioned viewing area, and is 
characterized by forming the 
aforementioned electrode so that the 
aforementioned viewing area may differ 
in width of face from the aforementioned 
nondisplay field. 

[Claim 9] It is the manufacture method of 
the substrate for liquid crystal panels 
which sets to the manufacture method of 
the substrate for liquid crystal panels 
according to claim 8, and is characterized 
by forming the aforementioned electrode 
so that the width of face of the 
aforementioned electrode in the 
aforementioned viewing area may 
become narrower than the width of face 
of the aforementioned electrode in the 
aforementioned non display field. 
[Claim 10] It is the manufacture method 
of the substrate for liquid crystal panels 
which has the inspection process which is 
contacted to the aforementioned electrode 
and inspects the aforementioned 
electrode in the manufacture method of a 
claim 8 or the substrate for liquid crystal 
panels according to claim 9, moving a 
checking terminal within the 
aforementioned viewing area, and is 
characterized by performing the 
aforementioned inspection process after 
the aforementioned electrode formation 
process. 

[Claim 11] Liquid crystal equipment 
which has a substrate with the 
light-transmission nature which 



countered with the substrate for liquid 
crystal panels according to claim 1 to 7, 
and the aforementioned liquid crystal 
panel, and has been arranged. 
[Claim 12] Electronic equipment which 
has liquid crystal equipment according to 
claim 12, the power supply section which 
supplies power to the aforementioned 
liquid crystal equipment, and the control 
section which controls operation of the 
aforementioned liquid crystal equipment. 
[Procedure amendment 2] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0013. 
[Method of Amendment] Change. 
[Proposed Amendment! 
[0013] 

[Means for Solving the Problem] The 
substrate for liquid crystal panels 
concerning this invention has two or 
more electrodes arranged in the substrate 
for liquid crystal panels over a viewing 
area and the non- display field on the 
outside of the aforementioned viewing 
area, and it is characterized by the width 
of face of the aforementioned electrode 
differing in the aforementioned viewing 
area and the aforementioned non- display 
field. 

[Procedure amendment 3] 

[Document to be Amended] Specification. 

[Item(s) to be Amended] 0015. 

[Method of Amendment] Change. 

[Proposed Amendment] 

[0015] An external electrode can be 

formed in the outside of a viewing area 
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about the substrate for liquid crystal 
panels concerning the above-mentioned 
this invention. And two or more 
electrodes formed on the substrate for 
liquid crystal panels can be divided into 
two electrode groups of the connection 
electrode group linked to the external 
electrode, and the connectionless 
electrode group which is not connected to 
the external electrode. 
[Procedure amendment 4] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0020. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0020] Next, the manufacture method of 
the substrate for liquid crystal panels 
concerning this invention has the 
electrode formation process which forms 
two or more electrodes in the 
manufacture method of the substrate for 
liquid crystal panels over a viewing area 
and the non- display field on the outside of 
the aforementioned viewing area, and it 
is characterized by forming the 
aforementioned electrode so that the 
aforementioned viewing area may differ 
in width of face from the aforementioned 
non -display field. 
[Procedure amendment 5] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0021. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0021] According to the manufacture 
method of this substrate for liquid crystal 



panels, the electrode width of face in a 
non -display field can be set up more 
narrowly than the electrode width of face 
in a viewing area. Therefore, even when 
the interval of two or more electrodes 
arranged in the viewing area is narrow, 
in a non-display field, inspection of an 
electrode conducted by making an 
electrode contact can be performed 
correctly, moving a checking terminal, 
since a large interval is securable for 
inter-electrode [ adjacent ]. 
[Procedure amendment 6] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0022. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0022] Next, the substrate for liquid 
crystal panels of the above-mentioned 
this invention can be used for liquid 
crystal equipment. since electrode 
inspection of the small electrode pattern 
of an inter-electrode pitch is attained 
with this liquid crystal equipment •-' 
small and mass liquid crystal equipment 
-- the yield -- it can manufacture highly 
[Procedure amendment 7] 
[Document to be Amended] Specification. 
[Item(s) to be Amended] 0023. 
[Method of Amendment] Change. 
[Proposed Amendment] 
[0023] Next, the electronic equipment 
using the substrate for liquid crystal 
panels of this invention has the power 
supply section which supplies power to 
above liquid crystal equipment and 



aforementioned liquid crystal equipment, 
and the control section which controls 
operation of the aforementioned liquid 
crystal equipment. Specifically, above 
liquid crystal equipment can be used as 
the visible information -display section for 
a portable telephone, an electronic 
notebook, a video camera, and other 
various electronic equipment. Since it is 
exact even when the inter-electrode pitch 
and an inter -electrode gap are narrow, 
and a reliable open circuit and reliable 
shunt evaluation are undergone about 
two or more electrodes for a display 
contained in the liquid crystal panel of 
this liquid crystal equipment, there is no 
fear of faulty liquid crystal equipment 
being made a mistake in and built into 
the interior of electronic equipment. 
Moreover, even if small, it is stabilized 
and portable electronic equipment with a 
big display capacity can be manufactured. 
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